ABSTRACT. We studied the regulation of glutamine synthetase by glucocorticoids in rat skeletal muscles.
Administration of dexamethasone strikingly enhanced glutamine synthetase activity in plantaris and soleus muscles. Glucocorticoids cause marked atrophy of skeletal muscle (1-4). This atrophy, which appears to involve intracellular glucocorticoid receptors (4), involves alterations in protein synthesis (2, 5-10) and, possibly, protein degradation (11-16).
However, the molecular basis of glucocorticoid-mediated muscle atrophy is not understood. An important step toward understanding how glucocorticoids cause muscle atrophy is the study of genes that may be regulated to produce the catabolic response. Such a gene may be that for glutamine synthetase, the activity of which is enhanced in L6 muscle cells in vitro and in rat muscles in vivo In this report, we provide evidence that glutamine synthetase activity in rat muscles in vivo is increased by dexamethasone;
that the increase results from enhanced production of glutamine synthetase mRNA; and, that induction of glutamine synthetase is mediated via intracellular glucocorticoid receptors. By contrast, dexamethasone exerted minimal effects on glutamine synthetase activity and mRNA level in heart.
Materials and Methods

Mate rials
Male rats (crl:CD(SO)BR strain, Charles River Breeding Labs, 
Statistical Analysis
This was performed using analysis of variance and Dunnett's multiple comparisons test (30) or Student's t-test (Table 1) .
Results and Discussion
Dexamethasone caused a striking increase in glutamine synthetase activity in rat soleus and plantaris muscles. The time-course of the effect of dexamethasone on glutamine synthetase activity in rat soleus and plantaris muscles is shown in Fig. 1 .
Glutamine synthetase activity in both muscles was 2 times the control values 24 h after dexamethasone administration and increased to about 6-fold greater than control after 7 daily injections of the steroid hormone.
Enhancement of glutamine synthetase activity by dexamethasone
probably is mediated via interaction of the steroid hormone with intracell ular glucocorticoid receptors, which are present in rat muscles (4, 31). This conclusion is based upon the data of Further work is needed to evaluate whether this smaller species also is regulated by dexamethasone and to confirm that it codes for glutamine synthetase.
Induction of glutamine synthetase precedes muscle atrophy and appears to be a common denominator in atrophy of a number of causes Rats were injected with dexamethasone daily for 7 days, at a dose of 5 mg/kg, s.c. + Data are means ± SEM, n = 6. Significantly different from control, p < 0.005. 
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